INTRODUCTION
Because the polyphenyl ethers have these desirable properties along with relatively low vapor pressures, they are being considered as the lubricant in a closed organic lubrication loop in space power generation syStems such as Snap-8. In such a system, the lubricant would be exposed to pressures less than atmospheric. Additionally, the bearings would be exposed to approximately a 300 F temperature and made from AISI M-50 steel.
The objectives of the research described herein, which is based upon the work reported initially in 
APPARATUS
The NASA five-ball fatigue tester, modified for reduced pressure testing, was used for this investigation. The modtfied._ive-ball apparatus has been previously described in (3) and is shown in Test lubricant was supplied to the test chamber from a reservoir under a nitrogen gas cL, ver. The gage pressure in the reservoir was maintained at 2 to 3 inches of water. The lubricant flow rate to the test assembly was controlled by an adjustable needle valve.
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Procedure and Materials
Fatigue tests were conducted with one-half inch diameter SAE 52100 steel balls .of_nominal Rockwell C hardness 62. The fatigue data were analyzed according to the statistical methods of (4). For applications where high reliability is of paramount importance, early failure of bearings is of primary interest. Hence, the significant life on a Weibull plot is the ten-percent life. A summary of these fatigue data is presented in Table 2 .
Effect of Reduced Pressure on Fatigue Life
Research reported in ( Seven test balls were run at these reduced stress conditions. Six tests exceeded the 1000 hour runout time without failure; one failed by fatigue at 640 hours. Profile traces of the upper ball running tracks show that the contact stress was approximately 550 000 to 600 000 psi.
•In order to determine the effect of a reduced pressure environment on rolling-element fatigue life with a polyphenyl ether, tests were conducted in the five-ball fatigue tester (Fig. la) with a 4P3E :| - 
